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J54) DISPLAY DEVICE AND ITS DRIVING METHOD. AND PORTABLE TERMINAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem such that, in the matrix type display 
device of a selector system, selector switches for assigning a data signal to data lines 
corresponding to respective colors and its control circuit become necessary, the circuit 
constitution of the device becomes complex. 

SOLUTION: In a matrix type display device having a display area 12 where plural 
scanning lines 13-1 to 13-15 and plural data lines 14-1 to 14-8 are wired in a matrix 
shape and also unit pixels 11 in which color constituting elements are arranged in order 
in the vertical direction of a screen are arranged in a matrix shape and also constituting 
elements R, G, B corresponding to respective colors in respective pixels are arranged at 
intersections of the scanning lines 13-1 to 13-15 and the data lines 14-1 to 14-8, the 
data signal is made to be supplied plural times from a horizontal driving circuit 16 to the data lines 14-1 to 14- 
for every color for 1H and a selection pulse is made to be supplied plural times from a vertical driving circuit 1 
the scanning lines 13-1 to 13-15. for every color for 1H. . . . ^ . . 
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CLAIMS 



[Claim(s)] 

[Claim 1] While two or more scanning line and two or more data lines are wired in the shape of a matrix The 
display area where the unit pixel by which the color array was carried out is arranged in the shape of a matrix to 
the perpendicular direction of a screen at order, and it comes to arrange the component corresponding to each 
color in each pixel at the intersection of said scanning line and said data line, The display characterized by having 
a vertical-drive means to give a selection signal one by one to said two or more scanning lines, and the level 
driving means which supplies a data signal to said two or more data lines. 

[Claim 2] The display according to claim 1 characterized by the display element of said component consisting of a 
liquid crystal cell or electroluminescence devices. 

[Claim 3] It is the display according to claim 1 which said level driving means supplies a data signal to the 
multiple-times aforementioned data line for every color between 1 level periods, and is characterized by said 
vertical-drive means giving a selection signal to the multiple-times aforementioned scan line between 1 level 
periods. 

[Claim 4] Said vertical-drive means is a display according to claim 1 with which said vertical-drive means uses 
the same process for the same substrate, and is created with said display area, and, as for said level driving 
means, said substrate is characterized by using and creating another process at another substrate. 
[Claim 5] Said vertical-drive means and said level driving means are a display according to claim 1 characterized 
by having used the same process for the same substrate and being created with said display area. 
[Claim 6] While two or more scanning line and two or more data lines are wired in the shape of a matrix In the 
display with which the unit pixel by which the color array was carried out is arranged in the shape of a matrix to 
the perpendicular direction of a screen at order, and it comes to arrange the component corresponding to each 
color in each pixel at the intersection of said scanning line and said data line The drive approach of the display 
characterized by giving a selection signal to the multiple-times aforementioned scan line between 1 level periods 
while supplying a data signal to the multiple-times aforementioned data line for every color between 1 level 
periods. 

[Claim 7] The drive approach of the display according to claim 6 characterized by the display element of said 
component consisting of a liquid crystal cell or electroluminescence devices. j 
[Claim 8] While two or more scanning line and two or more data lines are wired in the shape of a matrix The 
display area where the unit pixel by which the color array was carried out is arranged in the shape of a matrix to 
the perpendicular direction of a screen at order, and it comes to arrange the component corresponding to each 
color in each pixel at the intersection of said scanning line and said data line, The personal digital assistant 
characterized by having the display equipped with a vertical-drive means to give a selection signal one by one to 
said two or more scanning lines, and the level driving means which supplies a data signal to said two or more data 
lines. 

[Claim 9] The personal digital assistant according to claim 8 characterized by the display element of said 
component consisting of a liquid crystal cell or electroluminescence devices. 

[Claim 10] It is the personal digital assistant according to claim 8 which said level driving means supplies a data 
signal to the multiple-times aforementioned data line for every color between 1 level periods, and is characterized 
by said vertical-drive means giving a selection signal to the multiple-times aforementioned scan line between 1 
level periods. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the personal digital assistant using a matrix mold 
electrochromatic display, its drive approach, and the electrochromatic display concerned as a display about a 
display, its drive approach, and a personal digital assistant. 
[0002] 

[Description of the Prior Art] The conventional example of a matrix mold electrochromatic display is shown in 
drawing 7 . As for the matrix mold electrochromatic display concerning this conventional example, the color filter 
serves as a color array of a vertical (perpendicular) stripe. And it sets horizontally and the unit pixel 101 is 
constituted by making three components (dot) of R (red), adjacent G (green), and adjacent B (blue) into a group. 
In addition, here takes and shows the case where the vertical number of pixels (it is hereafter written as the 
number of perpendicular pixels) is 5, and the horizontal number of pixels (it is hereafter written as the number of 
level pixels) is 8 to the example for simplification of a drawing. 

[0003] the display area 102 where it comes to arrange a pixel 101 in the shape of a matrix in this vertical stripe 
color array-type display — the scanning line 103-1 to 103-5 of the number for several perpendicular pixel 
minutes, and the data line 1 04-1 to 1 04-24 of the number for the number of number of level pixels x color arrays 
(usually three colors) It wires in the shape of a matrix. And one edge each of the scanning line 103-1 to 103-5 is 
connected to the outgoing end of each line of the vertical-drive circuit 1 05, respectively, and it is the data line. 
104-1 to 104-24. One edge each is connected to the outgoing end of each train of the level drive circuit 106, 
respectively. 

[0004] In the vertical stripe color array-type indicating equipment of the above-mentioned configuration, since 
the level drive circuit 106 needs to drive the data line 104-1 to 104-24 for several number of level pixels x color 
array minutes, the circuit scale of the level drive circuit 106 will become large, and the output number of the level 
.drive circuit J 06 will- also, increase-Consequently, the. cost.of . the. leveLdrivexircuit J.06 jncreases^and^prpblems, . 
like the wiring connection between the level drive, circuit 106 and the display area 102 becomes difficult arise. 
^0005] As a display for improving this trouble, the so-called matrix mold electrochromatic display of a selector 
method is known. As shown at drawing 8 also in the case of the matrix mold electrochromatic display of this 
selector method, the color filter serves as a color array of a vertical stripe. And it sets horizontally and the unit 
pixel 201 is constituted by making three components of R, adjacent G, and adjacent B into a group. In addition, 
here takes and shows the case where the number of perpendicular pixels is 5 and the number of level pixels is 8 
to the example for simplification of a drawing. 

[0006] the display area 202 where it comes to arrange a pixel 201 in the shape of a matrix in. the case of the 
matrix mold electrochromatic display of this selector method — the scanning line 203-1 to 203-5 of the number 
for several perpendicular pixel minutes, and the data line 204-1 to 204-24 of the number for several number of 
level pixels x color array minutes It wires in the shape of a matrix: And one edge each of the scanning line 203-1 
to 203-5 is connected to the outgoing end of each line of the vertical-drive circuit 205, respectively. 
[0007] On the other hand, it is the data line 204-1 to 204-24. It receives, three classification by color is made 
into a group, and eight select switches 207-1 to 207-8 are formed. These select switches 207-1 to 207-8 consist 
of three analog switches S1, S2, and S3 respectively. And it sets to these select switches 207-1 to 207-8, and 
one edge each of three analog switches S1, S2, and S3 is the data line 204-1 to 204-24. It connects, respectively 
and each other end is connected to the outgoing end of each train of the level drive circuit 106 in common, 
respectively. 

[0008] In the matrix mold display of the selector method of the above-mentioned configuration While outputting a 
data signal in time series in order of R, G, and B one by one from each outgoing end of the level drive circuit 206 
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They are multiple times (here) at time sharing for every color array element about the analog switches SI, S2, 
and S3 of a select switch 207-1 to 207-8. By making 3 times switch, it is the data line 204-1 to 204-24 to 
sequence for every color. Actuation which receives and supplies a data signal is performed. 
[0009] 

[Problem(s) to be Solved by the Invention] Although there is an advantage which can reduce the output number 
of the level drive circuit 206 to one third by the above-mentioned configuration in this example in the matrix, mold 
display of the selector method mentioned above The data line 204-1 to 204-24 corresponding to [ on the other 
hand ] each color for a data signal Since the switch control circuit (not shown) which generates the select switch 
207-1 to 207-8 for assigning and its control signals SEL1-SEL3 is needed, The technical problem that circuitry 
becomes complicated occurs. 

[0010] This invention is made in view of the above-mentioned technical problem, and the place made into the 
purpose is to offer the personal digital assistant using the display which enabled reduction of the output number 
of a level drive circuit in simple circuitry, its drive approach, and the display concerned as a display. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while wiring two or more 
scanning line and two or more data lines in the shape of a matrix as a display (display area) in this invention The 
configuration which has arranged the unit pixel by which the color array was carried out at order in the shape of a 
matrix to the perpendicular direction of a screen, and has arranged the component corresponding to each color in 
each pixel at the intersection of a scanning line and the data line is taken. While giving a selection signal one by 
one to two or more scanning lines, a data signal is supplied to two or more data lines. \ ; 
[0012] In a matrix mold display, a color filter serves as a color array of a horizontal (level) stripe by arranging the 
unit pixel by which the color array was carried out to the perpendicular direction of a screen at order in the shape 
of a matrix, and arranging the component corresponding to each color in each pixel at the intersection of a 
scanning line and the data line. By taking the color array of this horizontal stripe, the output number of a level 
driving means becomes several level pixel minutes, and the output number of a vertical-drive means becomes 
several number of perpendicular pixels x color array minutes. Thereby, the output number of a level driving means 
is reducible in simple circuitry. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
re f erence to a drawing. Drawing 1 is the block diagram showing the fundamental example of a configuration of the 
matrix mold electrochromatic display concerning 1 operation gestalt of this invention. Here, the case where the 
number of perpendicular pixels is 5 and the number of level pixels is 8 is taken and shown to the example for 
simplification of a drawing. 

[0014] The matrix mold, display concerning this. operation gestalt serves.asa color array? of -the. horizontal, stripe 
which the color filter of R, G, and B was respectively. arranged in the shape of a.stripe in the direction . of width, 
(level), and was repeatedly arranged in the direction of length (perpendicular). And the unit pixel 1 1 is constitut j 
by making into a group three components (dot) of R, G, and B which adjoin each other in a perpendicular direction, 
and the display area 12 is constituted by arranging this unit pixel 1 1 in the shape of a matrix. Here, the area of the 
unit pixel 1 1 which consists of 3 dots presupposes that it is the same as the case of the color array of vertical 
SUTORAIBU. 

[0015] In this display area 12, it is the scanning line 13-1 to 13-15 of the number for the number of number of 
perpendicular pixels x color arrays (this example three colors). The data line (column line) 14-1 to 14-8 of the 
number for several level pixel minutes is wired in the shape of a matrix. And scanning line 13-1 to 13-15 The 
component (this example each dot of R, G, and B) corresponding to each color in the unit pixel 1 1 is arranged at 
each intersection with the data line 14-1 to 14-8. *'** 

[0016] Scanning line 13-1 to 13-15 One edge each is connected to the outgoing end of each line of the vertical- 
drive circuit 15, respectively. From the vertical-drive circuit 15, the sequential output of the selection pulse for 
choosing each components R, G, and B of the unit pixel 1 1 per line is carried out with a vertical scan to the 
scanning line 13-1 to 13-15. On the other hand, one edge each of the data line 14-1 to 14-8 is connected to the 
outgoing end of each train of the level drive circuit 16, respectively. From the level drive circuit 16, a data signal 
is outputted in time series in order of R, G, and B for every train to the data line 14-1 to 14-8. 
[0017] The timing relationship of a perpendicular [ in the matrix mold electrochromatic display of the horizontal 
stripe color array which relates to the above-mentioned operation gestalt at drawing 2 / the n-th (n-th line) pixel 
of the perpendicular and the n+1st (n+1st line) pixels of the perpendicular ] selection pulse, and the data signal of 
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R, G, and B is shown. 

[0018] Data will be written in to each components R, G, and B of the n-th pixel of the perpendicular by the 
sequential output of the object for R, the object for G, and each selection pulse for B being carried out from the 
vertical-drive circuit 15 to the n^th pixel of the perpendicular at the same time the sequential output of the data 
signal of R, G, and B is carried out from the level drive circuit 1 6 synchronizing with a Horizontal Synchronizing 
signal so that clearly from the timing chart of drawing 2 . That is, the level drive circuit 1 6 supplies a multiple- 
times (this example 3 times) data signal for every color among 1 H (H is a level period), and the vertical-drive 
circuit 1 5 outputs a selection pulse 3 times among 1 H. 

[0019] Drawing 3 is the block diagram showing the concrete configuration of the vertical-drive circuit 15 in the 
matrix mold electrochromatic display concerning the above-mentioned operation gestalt, and the level drive 
circuit 1 6, and attaches and shows the same sign among drawing to drawing 1 and an equivalent part. 
[0020] In drawing 3 , the vertical-drive circuit 15 is first constituted by the shift register 151 fundamentally. The 
perpendicular start pulse VST and the perpendicular clock pulse VCK are given to a shift register 151. If the 
perpendicular start pulse VST is given, a shift register 151 will be performing a shift action synchronizing with the 
perpendicular clock pulse VCK, and will carry out the sequential output of the selection pulse which carried out 
point **. With the display area 12, this vertical-drive circuit 15 uses the same process for the same transparence 
insulating substrate, and is created. 

[0021] Next, the level drive circuit 16 has the composition of having a shift register 161, the sampling latch circuit 
162, a latch circuit 163, and the DAC (digital to analog) circuit 164. 

{0022] In the level drive circuit 1 6 of the above-mentioned configuration, the level start pulse HST and the level 
clock pulse HCK are given to a shift register 161. If the level start pulse HST is given, a shift register 161 will be 
performing a shift action synchronizing with the level clock pulse HCK, and will generate a sampling pulse one by 
one with the period of the level clock pulse HCK. 

[0023] A data signal is inputted into the sampling latch circuit 1 62 as serial data. Synchronizing with the sampling 
pulse outputted from a shift register 161, the sampling latch circuit 162 carries out the sequential sampling of the 
data signal, and latches the data signal for 1 line (1H) sampled further corresponding to each data line 14-1 to 
14-8 of the display area 12. 

[0024] A latch circuit 163 answers the latch pulse which can be given 1H period, and re-latches the data signal 
for one line corresponding to each of the data line 14-1 to 14-8 of the display area 12 latched by the sampling 
latch circuit 162 to every 1H. The DAC circuit 164 changes into an analog signal the data signal for one line 
latched to the latch circuit 164, and supplies this analog data signal to the data line 14-1 to 14—8 of the display 
area 12. 

[0025] This level drive circuit 1 6 is created by the substrate other than the transparence insulating substrate in 

. -which~the. display area :1 2 and the :vertical-drive -circuit J 5 are.carried.using a.process.different.fr:om-.these.. And 

COG (chip on glass) or TAB (tape automated bonding) connects with each. data line 14-1 to 14-8 of the display 
irea 12. 

[0026] However, it is also possible for it not to be limited to the configuration which creates to substrate with 
another display area 12 and vertical-drive circuit 15, and to not necessarily create the level drive circuit 16 using 
the same process to the same transparence insulating substrate with the display area 12 and the vertical-drive 
circuit 15. 

[0027] The timing relationship of a perpendicular [ in the matrix mold electrochromatic display of the horizontal 
stripe color array which relates to the above-mentioned example at drawing 4 / the n-th (n-th line) pixel of the 
perpendicular and the n+1st (n+1st line) pixels of the perpendicular ] selection pulse, the data signal of R, G, and 
B, a latch pulse, and data-line data is shown. 

[0028] If the data signal of n-th line R is -inputted synchronizing with a Horizontal Synchrohizing Ssignal so that 
clearly from the timing chart of drawing 4 , this data signal will be latched by one line by the latch circuit 1 63 
synchronizing with a latch pulse, will be changed into an analog signal after an appropriate time in the DAC circuit 
164, and will be supplied to each data line 14-1 to 14-8 of the display area 12. 

[0029] Then, an input of the data signal of n-th line G outputs the selection pulse for R from the vertical-drive 
circuit 15 to the n— th pixel of the perpendicular, for example synchronizing with the input timing of this data signal 
Thereby, a data signal is written in to the component of R of the n-th pixel of the perpendicular. Then, the data 
signal of n-th line G is latched by one line by the latch circuit 1 63 synchronizing with a latch pulse, and is given to 
each data line 14-1 to 14-8 of the display area 12 through the DAC circuit 164. 

[0030] Then, an input of the data signal of n-th line B outputs the selection pulse for G from the vertical-drive 
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circuit 15 to the n-lh pixel of the perpendicular, for example synchronizing with the input timing of this data signal. 
Thereby, a data signal is written in to the component of G of the n^th pixel of the perpendicular. Then, the data 
signal of n~th line B is latched by one line by the latch circuit 163 synchronizing with a latch pulse, and is given to 
each data line 14-1 to 14-8 of the display area 12 through the DAC circuit 164. 

[0031] Henceforth, a data signal will be written in to the component of each pixel in order in order of R, G, and B 
with the n+1st line, the n+2nd line, and .... In addition, the order of writing of data to the component of each pixel 
is not restricted in order of R, G, and B, and the sequence is arbitrary. 

[0032] As mentioned above, the unit pixel 1 1 by which the color array was> carried out at order is arranged in the 
shape of a matrix to the perpendicular direction of the display area 12. And it becomes possible to constitute the 
display system which reduced the output number of the level drive circuit 16 from simple circuitry by taking the 
configuration which has arranged the components R, G, and B corresponding to each color in each pixel at the 
intersection of the scanning line 13-1 to 13-5, and the data line 14-1 to 14-8. Thereby, the operation 
effectiveness which is described below is acquired. 

[0033] First, since the connection number of wiring between the display area 1 2 and the level drive circuit 1 6 
decreases, it becomes easy to make wiring connection between the level drive circuits 16 with the display area 12 
also in a ****** pitch. Thereby, since the number of level pixels can be increased further, a high resolution 
display system becomes realizable. 

[0034] Moreover, since clock frequency can reduce the circuit scale of the level drive circuit 1 6 corresponding to 
the part and it which decreased although circuitry tended to become complicated compared with comparatively as 
low a vertical-drive circuit 15 as several MHz order and dozens of kHz order since it is very high and can reduc ^ 
circuit area, as for the level drive circuit 16, miniaturization and low-costHzing of a display system are attained. 
[0035] In addition, although the output number of the vertical-drive circuit 15 will increase by 3 times in the 
matrix mold electrochromatic display concerning this operation gestalt Since the clock frequency of the vertical-, 
drive circuit 15 is very low compared with it of the level drive circuit 16 as mentioned above and the simple 
circuitry by the shift register is a base, even if clock frequency increases 3 times, Increase of a circuit scale is 
slight and ends and, moreover, the configuration in the polish recon transistor whose property is not not much 
good is also possible for it. 

[0036] Furthermore, since it is not necessary to form the select switch used by the selector method which can 
realize the same output number, while the switch control circuit which controls the select switch concerned is 
unnecessary, the connection number of wiring between the display area 12 and the level drive circuit 16 is 
reducible. By this, while low-cost-izing of a display system and small area-ization are attained, power 
consumption can be reduced a consumed part in a select switch and its control circuit. 

[0037] Since it is necessary to switch the transistor concerned by the control pulse lower than 0V when a select 
switch consists of;a .transistorJf the data signal: of 0V-5V amplitude shall, be written Jn the data Jine through a,_ 
select switch, for example, a minus-power source. is needed in especially the switch control circuit used by.the 
selector method. It becomes unnecessary on the other hand, to prepare a minus power source with the matrix j 
mold indicating equipment concerning this operation gestalt, because a switch control circuit becomes 
unnecessary. 

[0038] If the case of the selector method of drawing 8 is taken for an example, it is only one to be turned on 
(closed state) among three switches S1-S3, two besides this time will be in an OFF state (open condition), and 
the data line connected to these switches will serve as floating further again. Then, the data line which has 
potential change of the data line by switching of the next train in floating is affected, and this becomes a cause 
and causes deterioration of image quality. On the other hand, with the matrix mold indicating equipment 
concerning this operation gestalt, since the data line does not need to serve as floating, improvement in image 

quality is* attained, because a select switch becomes unnecessary: - - - 

[0039] In addition, in the above-mentioned operation gestalt although the color of the component of the unit pixel 
1 1 was set to R, G, and B, it may not be limited to this and you may be Ye (yellow), Cy (cyanogen), Mg (Magenta), 
etc. 

[0040] Moreover, while making a pixel transistor in the shape of an array as a matrix mold indicating equipment, 
you may be the passive-matrix mold indicating equipment of a configuration of doubling the transparence 
insulating substrate (for example, glass substrate) of two sheets equivalent to X electrode and Y electrode, being 
the active-matrix mold indicating equipment of a configuration of having confined the matter which has the 
electro-optical effect between the substrate, and vapor-depositing the transparence electric conduction film 
(ITO;Indium Tin Oxide) as an electrode on the transparence insulating substrate of two sheets, and impressing 
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electric field. 

[0041] Furthermore, the liquid crystal display (LCD) using the liquid crystal (LC;liquid crystal) eel as a display 
element of each component (dot) which comes to use the matter which has the electro-optical effect as a 
active-matrix mold display, EL display (ELD) using an electroluminescence (EL;electroluminescence) component, 
etc. are mentioned as a typical thing. 

[0042] As an example, the configuration of the display area in an active matrix liquid crystal display is shown in 
drawing 5 . In drawing 5 , the unit pixel 21 consists of three components 22 which adjoin a lengthwise direction 
(perpendicular direction). The component 22 consists of TFT (Thin Film Transistor; thin film transistor)23 which is 
a pixel transistor, a liquid crystal cell 24 by which the pixel electrode was connected to this drain electrode of 
TFT23, and auxiliary capacity 25 by which one electrode was connected to the drain of TFT23. 
[0043] In this pixel structure, that gate electrode is connected to scanning line — , 26m- 1 , 26m, 26m+1 , and — t 
respectively, and, as for TFT21 of each component 21 , that source electrode is connected to data-line — , 27n-1 , 
27n, 27n+1, and — , respectively. Moreover, the counterelectrode of a liquid crystal cell 24 and the electrode of 
another side of the auxiliary capacity 25 are connected to the common line 28 by which predetermined direct 
current voltage is given as a common electrical potential difference VCOM. 

[0044] In addition, although the reflective mold which puts the light source of a back light, a side light, etc. on a 
rear face, and displays by making it reflect by a transparency mold, the natural light, indoor light, etc. which 
display by irradiating light from a tooth back, or the transparency reflective mold which used both together is 
shown in a liquid crystal display, the matrix mold liquid crystal display concerning this operation gestalt is 
applicable to all. However, it is more advantageous to apply the common line 28 shown in drawing 5 R> 5 to a 
reflective mold liquid crystal display rather than a transparency mold, since the common line 28 will also increase 
according to it because the output number of the vertical-drive circuit 16 increases, if it wires independently. 
[0045] The matrix mold display concerning this invention represented by the active matrix liquid crystal display 
explained above is used as a display of personal digital assistants, such as a portable telephone with which 
miniaturization of the body of equipment, low-costHzing, and low-power— ization are advanced especially, and PDA 
(personal digital assistants), the outside used as a display of OA equipment, such as a personal computer and a 
word processor, a television receiver, etc., and is suitable. 

[0046] Drawing 6 is the personal digital assistant with which this invention is applied, for example, the external 
view showing the outline of the configuration of a portable telephone. 

[0047] The portable telephone concerning this example has the composition that the loudspeaker section 32, a 
display 33, a control unit 34, and the microphone section 35 have been arranged sequentially from an upper part 
side at the front-face side of the equipment case 31. In the portable telephone of this configuration, the matrix 
mold display concerning this invention which carried out point ** is used for a display 33. 

[0048] Thus,, in personal digital assistants, such as a portable telephone, since .the display concerned has 

composition in which miniaturization, low-cost-izing, and low-power— izing are possible by using the matrix mold 
iisplay concerning this invention as a display 33, there is an advantage which can contribute to miniaturization of 
a personal digital assistant, low-cost-izing, and low-power— ization greatly. 

[0049] <BR> [Effect of the Invention] By according to this invention, having arranged the unit pixel by which the 
color array was carried out at order in the shape of a matrix to the perpendicular direction of a screen, and having 
arranged the component corresponding to each color in each pixel at the intersection of a scanning line and the 
data line, as explained above Since the output number of a level driving means becomes several level pixel 
minutes and the output number of a vertical-drive means becomes several number of perpendicular pixels x color 
array minutes, the output number of a level driving means can be reduced in simple circuitry. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fundamental example of a configuration of the matrix mold 
electrochromatic display concerning 1 operation gestalt of this invention. 

[Drawing 2] It is a timing chart for explanation of the matrix mold electrochromatic display concerning 1 operation 
gestalt of operation. 

[Drawing 3] It is the block diagram showing the example of the matrix mold electrochromatic display concerning 1 
operation gestalt of this invention. 

[Drawing 4] It is a timing chart for explanation of the matrix mold electrochromatic display concerning an example 
of operation. 

[Drawing 5] It is the circuit diagram showing the configuration of the display area in an active matrix liquid crystal 
display. 

[Drawing 6] It is the external view showing the outline of the configuration of a portable telephone in which this 
invention is applied. 

[Drawing 7] It is the block diagram showing the conventional example of a matrix mold indicating equipment 
[Drawing 8] It is the block diagram showing the conventional example of the matrix mold indicating equipment of a 
selector method. 

[Description of Notations] ^ 
1 1 21 [ — The data line, 15 / — A vertical-drive circuit; 16/ — A level drive circuit, 22 / — A component, 23 / 
— A thin film transistor (TFT), 24 / — Liquid crystal cell ] — A unit pixel, 12 — Display area, 13-1 to 13-15, 
26m-1-26m+1 — A scanning line, 14-1 to 14-8, 27n-1-27n+2 
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ME* * -v ViSiUcS* LTSftfg ft w i: i: 

[f**97] jtfJE«J*ll§ii©«*^l^^M s > ttA 
-fe h b < fi^ w ^ h □ )\y ~ ^.-fe v;* 5S?^a> b tt ft w i: 

[1**98] «R«***:'I^J:im»©? f -*il9 
^tfc^IBiliSSftfti: t tt-s iSE©M;fr|S] 

nmf- 9 m t ro^jegaa $ * ft v r t . 



(2) 

2 

[11*9 9] *WBfllJ«K*©**i^^hi», «A 

[00 0 lj 
[000 2] 

zo g£Btiu fe7^/u?i!jK (Sit) *Y?'<-7<D$mmb 

(*> , g ($?:) , b (*) <n3m<Dffi!&mm (fv 

[0003] h9-f^6Eyuffi«**llfc*Jv^ 
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mt Lx&tiimm2 o i%m&Lx^z. 

[ooo6] :©-feUi>^*a©vi-ii^^s*7-s 
^e©^ic4sv^xt>> h*2 o i wifmKmwz 
ixxtezmTr^ y 7 2 o 2 sa:ii^^*^co 
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1, S2, S 3frhmj$.ZtiX\,^„ ^rUT, liifjt 
l/^ 0 7-1— 2 0 7-8(£&^T\ 3fla<£>T 

ta^yfSl, S2, S3©#-^Sf-^l2 
0 4-1-2 0 4-24 (C^^il^jK;**^ ^toffi^*^ 

^SblUSg 1 0 6 <D&m<omfimc*:}x?ft,&mic&MZ 

[0008] ±mmi&<n-ti'?*tt<o-*hv 
Tummicm^xte, 7k¥iEtbiasg2 o Qn^-mtt^b 
mfcy'-fm^mTLttR, g, Bons^iit^ijfc-cw 

*\ t^h^^yf 2 0 7-1—2 0 7-8^T 
tn^yfSl, S2, S 3££,gB?iJ^3jtrtK:l# 
^W^T^IhI (rrX'»4, 3@) ^^-f s/^V^^-fr 
SriCi!), •fer.*i:lcJilSiC7 :f -^^2 0 4-1-2 0 
4 -24 l£*t btf ^■(t*Sr«ft-f 
[0 0 0 9] 

KlblBllg 2 0 6ClilA*ftt*Woi#tl4 1 / 3 tcgij 

^5^-^2 0 4-^2 0 4-24 KfiJ9g5fc«> 
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[0 0 13] 

[0014] *»(fi»tt»C«ST h y * *S!**iS* 
14, «*.liR. G, BCft7-fHWI (*¥) #lRlfc 

*iV*-C4Mr;* h^-f 7^K(cE9Udtbd>olR.(Sit) 

G, B(D3o(D«^il* (Kyh) fc&fe LT^firiiS* 
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jttniSlSig (n7^yl) . fiitn+lH^e (n+1 
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[0 0 18] 12©^ WiTf-*— VfrhWhfrttt. 
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rv^„ v/7H/^?i5iHi±, ais^^— h/^/u 
* v s f *3 J; tfllg ^ o j/ ^ y v c K x h ti 

W^i-rS, - wSBIEiblllits 1 5 14, «tt^ U T 1 2 t 

[00 2 1] ftlc, 7K¥igKHU8S 1 6 14, ->7 1- l/-^ 
9 1 6 1, i^-vyy ^f^yf-mbl 6 2, 7 * 7^088 
16 3t5ii;DAC (x^^/W-T-T-a^^) ESS 1 

[00 22] ifatt^cOTk^lESfJlHliSI 1 6 Kl&l^-C, v- 

7 h U-v 5 ** 16 1 lc(4, tK 3 ?^^- h/^HST*3 

•^^16 111, tMP**- h/^HSTiS4x.?>h 

ZftoZbX\ tK¥^d ^^/wHCK©)i»t)I?; 
f->7"!J v^Vi^Sr^T ?>„ 

[oo 2.3 ii.utx.-Z2) y?? y^mb i 6 2 tc»4, 7— 

*^as^y T/W7-*t bTA2i£*v5. V^zfy^ 
f 7 y*f-W& 16 2H:, ~>7 h Ui?*f 16 1 frbliit) 

tVT'y^U $b»Cf->'^ , y^i/b7tl7-('>' (1 
H) »©f-^ftt5;**i D 7 1 2<0#r-^«l 1 4 
-1~1 4-8t£*h£LT7 y^-f-So 
[0 0 2 4] 7 yf-W&X 6 3(4, t>7"!) ^7 5^ 

08 1 6 2f7yf$jlfc^xy71 2«7-^Sl 
4-l~l 4-8<D£*\Cttfci-Z> 1 7-f>^»f-^^ 

1 H^»t4x.?)^57 ?f ^^tfi?t Lt 1 H 
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ririm^s/ftS, D ACIhIK 1 6 414, 7 s^lelSg 
1 6 4tC7S'7 v $H7t 1 ^-r^ror-^fi-^SrT-T-n 

1 2 <£>7-*i& 1 4-1- 1 4-8^^-t-S. 
[00 2 5] r <nfc¥-m.Wm'& 1 6 14, ^Jxli, 
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is^^J^Si:, ^tf>7-*{H§-»47 s^lUSgl 6 
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[0 0 2 9]«^T, n7-T>-ac»G<Ox-^fi-§-^A 
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[0032] ±3$ufci5»c, s^iyn 2 ©si:* 

«)*fefc»«-t-6«ritil*R, G, B£7> 
^^^1 3-1-1 3-5ix-*i&l 4-1-1 4-8 
££KlSSLfc*j&£«5ri:KJ;<K v-^7Vwftle}gg 
0SS 1 6 ©HWj#8c«:*b Lfc*^>* 

[oo3 3i ffe-r, *^xy7i 2 bi&mwm&i 6 

-C VT12b ©7k¥^KlIe]K 16i © R|<£>8BiSft 

[00 3 41 tK¥^«)Ih1K 1 6 ttftfMttKPflt 

MHzt- ^-fc##fc*V^fcJl»b, St+kHzt- 
^-i:JtK«KS^fiifflE»iaK 1 5 fcJfc"*-CE!g«/*as 

MjS LT*¥UbiaK 1 6 onKSmtrMkh-Cft > 088 
[0 0 3 51 *3Wl0ett»c«<5^ h 'J * 7 

3 ffiflcfcofci: UTt, >7 
&<&v^y v-y = ^b7>-^^T*<D«^'t^rtg-efe 

[0 0 3 61 PJtffl**»SrSm^rlB**V'^ 

b b %>\c, T 1 2 tTK^PffiHi 

13% 1 6 i©IBHc*jrt5E«©»»***M«-e#S. 

»BI6TeoiB*#£r*ifi|t*2j Sit Kfc 

[00 3 71 ■fcW^^T-fflV^*^ s^lW* 

i^T-li, 0«;llfO V-5 VgffiOx— *fH§-&-feV'* 

ftjc&L-c, ^mmmm\cm^ h y rxmm^mmx 



[0 0 3 8] B8<D-trU**;fr5$tf>4&'g'£ 
(Mttffi) lC/i5©l4lofc*^T-fct). r<Dt#ffi(0 2 

[0039] ±fB3S;!i&g$fc::io^-ci±, whsx 

1 KDmf&mmn&zR, g, BtLfcas, 

£;h,2> fi»Jx:(iYe (-f^n-) , Cy (*> 
[0040] -7 hy y^mm^mut bxti, s 
*Y«ttfcffiS^S2*fe©ai»|&<H&lR Wlxtf, #7 

IffcottK, *fc2«r©SM*6a««±»;iSMi» 

(I TO;Indiun> Tin Oxide) ZWMb Ltlf U 

[0 0 4 1] £ibt£, T^TM 7*-^ h y 7*S**Hg 

J*S* (Ks>h) ©«*iWVbtLT, j^fa (L 
C;liquid crystal) -fer/USrfflV>fc^BB*^S (LC 
D) iU-? bo/W5^-frV.^ >(E L ; electrolumin 
30 escence) *^SrfflVVfcE L«^tt (E LD) 

[0 0 4 21 — Mb UT, 7^7-f7"-7 h y 
***W!l*i^5**3;yT©«J5fe*rH5fc*-f. 1215 

3{@©*fiES*2 2;6^*^$ixT^S. «fi£B* 

2 2(i> BIS h 7 i'^i'TfcSTF T (Thin Film Tr 
ansistor ; iRf7^7^) 23i, ;©TFT23 

, TFT23©K^ Vfc— *©«tt^8» $ 
40 2 5 i: 

[00431 z.<Dmxm&K.is^x . &mfimm2 1 © 

TFT2 lti. *<D>f-hn&&X*?*l>'& -; 2 6m 
-1, 2 6 m, 2 6m+l, ■K^ix^ttmW.^iX. * 
<DV-*nte&V i -9U~, 27n-l, 27 n, 27 
n+1, • \atl?tvmm£tlX^Z> 0 WlA-b^ 

2 4w»(6]me*3io t «ib^*2 5©te*©msn, m 

*r>m2sizmffi.ztix\<^ 0 
[oo44] mAmTpmm^tt. mmi^<y? y 
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[0 0 4 5] KiiSiBJUfcT^r^y-^ h y ^^Sffife 

ate, /<— y^s^tTi— p'-K^nts'tfro 

A (personal digital assistants) & if <D&ffit%iM<£>M 

[0 0 4 6] 13 61:3:, #3891;&Sj8ffl 00 

[004 7] *fl£tt*ftff«B*tt, IStSft3 1 © 
MTSMIC. ^t?-*»3 2, **gP3 3, • SWW3 4*3 

3 ^i45fe5$L^*^§«^5-7 h y ?xm&Fmm*m 

[0 0 4 8] r«©«t5t-, 

Srt^t), *#«5l50=iv^^ Mb, <6=»*Mfc» © 

[00 4 9] 
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[E8] t u^^^S;©-? h D^^S^f 

11, 2 1 -HMfclB*, .1-2 !>T, 13-1-1 

3-15, 2 6m-l~2 6m+ l -^^t^S, 1 4-l~ 
14-8, 27n-l~27n+2-f-^l, 1 5-1 
30 dOBfblelK. 1 6'-*¥K»@Kv 2 2- fflfjfcg*, 2 
3-fIK7^^ (TFT) , 2 4 - ffifBiryU 
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